Abstract: An earlier infiltration equation relied on curve fitting of infiltration data for the 9 determination of one of the parameters, which limits its usefulness in practice. This handicap is 10 removed here and the parameter is now evaluated by linking it directly to soil-water properties.
Introduction and Theoretical Background
The infiltration process of soil enters into most hydrological problems, e.g., irrigation, 19 erosion, and weather forecasting, among many. Physically based infiltration equations go back 20 at least to Green and Ampt (1911) with greater understanding being obtained with Richards 21 equation (1931) . Two very thorough reviews of most of the existing infiltration equations based 22 on Richards equation can be found in Basha (2011) and in Triadis and Broadbridge (2010) . 23 Those discussions will not be repeated here except when they impact this paper directly. 24 The present paper continues an approach which is based on Green and Ampt (1911) and 25 conductivity and an interpolation parameter δ, which goes from 0, when the equation reduces to 28 Green and Ampt (1911) , to 1 when the equation reduces to one obtained earlier by Talsma and 29 Parlange (1972) , see also Smith and Parlange (1978) . This three parameter equation is discussed 30 in detail by Basha (2011) and Triadis and Broadbridge (2010) following new interpretations. A 31 fourth parameter was introduced by Haverkamp, et al. (1990) to represent ponding on the 32 surface. Barry, et al. (1995) used this fourth parameter, γ, as a curve fitting parameter, but 33 simplified the equation by taking δ=1. 34 As in Barry, et al. (1995) , we keep δ=1 even though values of δ less than one can be used 35 to improve the agreement with numerical results for infiltration  36 Haverkamp, et al., 1988; Basha, 2011) . As this paper concentrates on a discussion of γ, we keep 37 δ=1. In addition, for capillary rise δ=1 (Kunze, et al., 1985) , and if δ is a true physical parameter, 38 then the same value should hold for infiltration. However, it is quite easy to reintroduce δ in the 39 equations if so desired. 40 In a recent paper on time compression approximations (TCA) by Hogarth, et al. (2011) 
Richards equation (1931)
Note that in Eq. (7) 
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Note that for γ =0, Eqs. (10) and (14) This discrepancy simply shows that the Gardner-type relation of Eq. (9) is not exact for the 160 Grenoble sand and, not surprisingly, this assumption affects Eqs. (18) and (18) (Barry, et al., 1995) .
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The main inconvenience of using Eq. (19) as in Barry, et al. (1995) is that γ in that paper 169 had to be obtained by curve fitting as the theoretical value of Eq. (16) shows poor accuracy, see 170 Fig. (2) . Instead, we are now going to estimate a constant value of γ, i.e., independent of the flux, 171 based on soil properties. For that purpose, we first remember that, as shown in Fig. 2 , Eq. (7) and, as shown in Fig. 3 
